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PURPOSE: To easily inform a user of how many pictures can be further 
photographed and recorded by reading the remaining capacity of a memory 
unit, calculating the number of the pictures, which can be photographed, from 
the capacity and compressibility designated at such a time and displaying the 
number. 

CONSTITUTION: When a power source is turned on in a main body 100, informa- 
tion in the area of a header part in a memory unit 8 are read and the remaining 
capacity of the memory is detected. Next, a CPU 7 decides how the picture 
compressibility is set in the operating state of an external switch 10, namely, 
when the picture is photographed. When the remaining capacity and the designat- 
ed compressibility is discriminated, the CPU 7 computes how many pictures 
can be photographed when the picture is photographed by the compressibility. 
Then, a display 9 is controlled and the number and the compressibility presently 
designated are displayed. Thus, it can be easily informed the user of how many 
pictures can be further photographed and recorded. 
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3: image pickup processing circuit. 4: A/D converter. 5: 
band compression circuit. 6: memory interface circuit, 
a: number' of pictures to be photographed, b: warning 
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PURPOSE: To attain picture display to enough present the effect of photographing 
by consecutive photographing function by automatically discriminating a video 
signal by the consecutive photographing out of the photographed video signals 
and successively reading the video signal from a recording medium at a pre- 
scribed speed automatically at the time of reproducing. 

CONSTITUTION: When a consecutive photographing mode is set, a CPU 18 
controls respective parts so that image pickup operation can be repeated in 
a fixed cycle while a shutter is continuously pushed. Then, data showing the 
consecutive photographing mode are recorded to the picture header area of 
a memory card 17. When picture data are reproduced by a reproducing device, 
the picture data are successively read in a low-speed or high-speed cycle auto- 
matically from the memory card 17 based on the data showing the consecutive 
photographing mode and a picture to be displayed by a display is successively 
switched automatically. Thus, the picture display can be executed to enough 
present the effect of the photographing by the consecutive photo-graphing func- 
tion. 
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12: solid-state image pickup element, 14: A/D conversion 
circuit. 13: image pickup processing circuit. 15: band compres- 
sion circuit, 16: memory interface circuit 
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PURPOSE: To recover picture data according to a recovery instruction even 
when an initialization instruction is executed by erroneous operation by initializ- 
ing only the information of a header area when initialization is executed and 
preserving the information of the header area in a buffer memory. 

CONSTITUTION: A memory unit 8 having a picture area to record the plural 
pieces of picture data and the header area to record or read the information 
such as the number of photographed pictures, picture final address and residual 
memory capacity is provided. When the initialization is instructed, only the 
information of the header area are initialized and these information are tempo- 
rarily stored in a buffer memory 10. When the recovery is instructed, processing 
is executed to record the information of the buffer memory 10 to the head 
area. Thus, even if the initialization is operated, the picture data photographed 
up to the moment can be recovered when an operator notices the erroneous 
operation. 
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3: image pickup processing circuit. 4: A/O converter. 5: 
data compression circuit. 6: memory interface circuit, 
10: buffer memory (header information), a: initialization, 
b: recovery, 200: operation and display part 
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Claim 

Electronic camera device characterized by the fact that is comprised of the following 
parts: ** 

a memory device which has a picture region for recording picture data for multiple 
pictures obtained during each picture-taking cycle, and a header region for recording and reading 
the number of pictures taken, the address of the last picture taken and recorded, and information 
on the available memory region; 

an electronic camera main body which supplies the picture data corresponding to the 
taken pictures in said memory device and, at the same time, has a function for recording and 
reading the information of said header region; 

a buffer means arranged in the electronic camera main body for temporarily holding the 
information of said number of pictures taken, address of the last picture, and the available 
memory region; 

an initialization instruction means which is arranged in said electronic camera main body 
and gives the initialization instruction by an external operation for initializing the contents of 
said memory device; 

a header region initialization means which initializes only the header region of said 
memory device when an initialization instruction signal is input from said initialization 
instruction means; 

and a recovery processing means which re-writes the information of said buffer means in 
the header region of said memory device when a recovery instruction signal is input from the 
recovery instruction means set on the electronic camera main body, even when said header 
region initialization means initializes the header region of said memory device. 

Detailed explanation of the invention 
Objective of the invention 
Industrial application field 

The present invention pertains to an electronic camera device which can record still 
pictures on a recording medium, such as a memory device carried on a card. 

Prior art 

Recently, so-called IC cards that contain semiconductor memory have been developed. 
They can be used in electronic camera in place of conventional photographic film. Optical image 
information is converted into electronic signals to obtain image data, which passes through a 
memory interface circuit and is recorded in the memory device in the IC card. On the other hand, 
in a conventional camera that makes use of a silver salt film, the picture data is written (mapped) 



onto the film, which can be used only once, and it then disposed of. However, since the 
recording medium of the aforementioned electronic camera can be semiconductor memory, it 
can be re-used as long as its electric service life has not been exhausted. 

However, if fhe IC card is initialized and re-used, the initialization means entirely erases 
the contents. Also, the initialization means is a unit dedicated to the initialization operation. 

Consequently, if an IC card is mistakenly selected and initialized, all of the picture data 
that was painstakingly taken are lost. 

In addition, in a system using a dedicated initialization unit, the user must have an 
electronic camera, playback unit, and initialization unit. That is, the number of discrete units is 
increased. 

Problems to be solved by the invention 

As explained above, with the electronic camera system, once the IC card is initialized, 
there is no way to recover the picture data if selection was made erroneously, even if the user 
notices his mistake midway during the operation. 

The purpose of the present invention is to solve the aforementioned problems of the 
conventional method by providing a type of electronic camera device characterized by the fact 
that even if the initialization operation has already been started, if the user notices his mistake 
midway during the operation, the user still can recover the picture data that has been taken, and, 
since the function is a function of the electronic camera main body, the number of discrete 
devices can be reduced, and, if there is no available memory, by initializing, the picture-taking 
ability of the camera can be made more selective. 

Constitution of the invention 
Means to solve the problems 

The present invention provides a type of electronic camera device characterized by the 
fact that it is comprised of the following parts: a memory device that has a picture region that can 
record picture data for multiple pictures obtained during each picture-taking cycle, and a header 
region for recording and reading the number of pictures taken, the address of the last picture 
taken and recorded, and information on the available memory region; an electronic camera main 
body which supplies the picture data corresponding to the taken pictures in said memory device 
and, at the same time, has a function for recording and reading the information of said header 
region; a buffer means arranged in the electronic camera main body for temporarily holding the 
information of said number of pictures taken, address of the last picture, and the available 
memory region; an initialization instruction means which is arranged in said electronic camera 
main body and gives the initialization instruction by an external operation for initializing the 
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contents of said memory device; a header region initialization means which initializes only the 
header region of said memory device when an initialization instruction signal is input from said 
initialization instruction means; and a recovery processing means which re-writes the 
information of said Buffer means to the header region of said memory device when a recovery 
instruction signal is input from the recovery instruction means set on the electronic camera main 
body, even when said header region initialization means initializes the header region of said 
memory device. 

Operation 

By the aforementioned means, it is possible to initialize the memory device from the 
camera side. If initialization is to be stopped after the initialization operation is completed, it is 
possible to store the recording data by performing the recovery operation, so that the recorded 
data can be stored. Thus, initialization can be performed as desired even if spare IC card is not on 
hand when one desires to take an important picture, for example, when the user is not home. 

Application examples 

In the following, application examples of the present invention will be explained with 
reference to figures. 

Figure 1 is a diagram illustrating an application example of the present invention. Figure 
2 is a flow chart illustrating the characterizing portion of the present invention. 

First, refer to the device shown in Figure 1 . The light incident through optical lens (1) is 
imaged on the picture-taking surface of solid-state pickup element (2). By means of solid-state 
pick-up element (2), the optical image is converted into an electronic signal, which is fed into 
pickup processing circuit (3). In pickup processing circuit (3), the picture-taking signal is 
converted into a picture signal, which is sent to analog/digital (hereinafter referred to as A/D) 
converter (4). The digital picture data obtained in this case is sent to data compressing circuit (5). 
Data compressing circuit (5) performs data compression corresponding to the compression rate 
of the data (such as zero, 1/2, 1/4, 1/8, etc.), and the output picture data is sent to memory 
interface circuit (6). The control signal for determining the compression rate with respect to data 
compressing circuit (5) is generated by, e.g., central processing unit (hereinafter referred to as s 
CPU) (7). CPU (7) can exchange data with operation/display unit (200) arranged on electronic 
camera main body (100). Consequently, by operating the compression rate switch of 
operation/display unit (200), it is possible to determine the compression rate of data compressing 
circuit (5). 
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The picture data output from memory interface circuit (6) is stored in memory device (8). For 
example, memory device (8) is carried on IC card (300), and it can be quick-connected/disconnected 
to electronic camera main body (100). 

Memory device (8) can communicate with CPU (7) through memory interface circuit (6). 

Figure 3 is a diagram illustrating the memory map of memory device '(8). 

Card header region (44) is the portion where the data intrinsically held by the memory 
card itself is recorded. Direct region (45) is the region where the start address and end address of 
the region for recording the picture data are stored. Data region (46) is the region where the 
picture data is actually recorded. 

Header region (44) has card No. region (44a) for recording the card No., available 
memory region (44b) indicating the region where the data in data region (46) can be written, 
number of pictures taken region (44c) indicating where the data concerning the number of the 
pictures taken on the memory card is recorded, and last picture address region (44d) indicating 
where the data of the last used address of the picture data in data region (46) is recorded. 

Data region (46) is composed of multiple single-picture regions (46a), (46a). .. divided up 
for each picture. Each single-picture region (46a) is composed of picture header region (46b) and 
picture data region (46c) for recording the actual picture data. 

Picture header region (46b) is composed of the following regions: information 
classification region (46d), which indicates the type of data (such as image, voice, etc.) recorded 
in picture data region (46c) of single-picture data region (46a); format region (46e), which 
indicates the type of data processing system (such as NTSC, CCIR, etc.) for the picture data 
region; number of pictures taken region (46f) for recording the number of pictures taken; image 
quality mode region (46g) for recording the image quality mode set by the compression rate; 
time region (46h) for supplying the picture-taking time; time region (46h) for recording the 
picture-taking time; title region (46i) for recording the recorded title; etc. 

CPU (7) has the following functions: storing said picture data and the related information 
in memory device (8), reading the information from header region (44) and storing the 
information in temporary buffer memory (10), and initializing the IC card. 

Figure 2 is a flow chart for illustrating the characteristic constitution. It is explained 
below. N 

When the power to electronic camera main body (100) is turned on, the header region 
information of the IC card installed in the electronic camera main body is read. This information 
includes the number of pictures taken, the address of the last picture, and the available memory 
region. These data are read by CPU (7) and temporarily stored in buffer memory (10) (steps SI, 
S2, S3). Then, the signal from operation/display unit (200) is read, and it is determined whether 
there is an instruction for initializing the IC card (steps S4, S5). 



6 

If there is an instruction for initialization, only the information of the header region of the 
IC card is initialized in step S6. For example, zero data is written via memory interface circuit 
(6). In this case, the initialization is to ensure that only the header region is initialized, while the 
other regions are maintained unchanged. Also, the data in the header region before initialization 
is stored in buffer memory (10) of electronic camera main body (100). 

Then, in steps S7 and S8, it is determined whether there is an instruction for recovery of 
the data, that is, whether initialization is to be stopped. 

If there is recovery instruction, that is, if there is an instruction to stop initialization, in 
step S9, the information in buffer memory (1 0) is recorded in the header region of the IC card. 
On the other hand, if there is no recovery instruction, it is determined whether there is a 
picture-taking start operation, that is, shutter operation (steps SI 0, SI 1). If there is not, process 
control returns to step S4, and, once again, the initialization instruction and recovery instruction 
are checked. On the other hand, if there is an instruction for picture-taking, in step SI 2, the 
picture-taking operation and processing are started. Once such an operation comes to an end, 
process control returns to step S3. When the picture-taking operation is performed while there is 
an initialization instruction, the IC card enters the initialized state, and the contents of buffer 
memory (10) are erased. 

The switch for giving said instruction is set in operation/display unit (200) shown in 
Figure 1. 

Figure 4 is a diagram illustrating the picture-taking operation and processing step SI 2 
shown in Figure 2 in more detail. When the pickup processing is carried out, +1 is added to the 
default number of pictures taken (step S21). Then, the default remaining memory volume is 
checked (step S22), and the volume corresponding to one picture is subtracted from the 
remaining memory volume (step S23). In this way, a new number of pictures taken and a new 
remaining memory volume are obtained. Then, the address of the last picture is checked, and the 
address length corresponding to one picture is added to it (steps S24, S25). In this way, a new 
last address is obtained. 

Then, from the new number of pictures taken, the directory is detected and the last 
address is written to it. When the last address is known, the picture data accommodating area in 
the card is checked, and the image data is accommodated in this area (steps S26, S27, S28, S29). 
In addition, other header data and the header data other than the picture data are written (steps 
S30, S31), and the picture-taking operation and processing come to an end. 

In the aforementioned application example, the following effects can be realized. 

® The initialization function of the IC card is set in the electronic camera. In this way, if 
there is no spare IC card available, and one wishes to take a picture, the user can solve the 
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problem immediately. In addition, it enables reuse of the IC card. For example, by renewing the 
label, it can be used, as long as the electronic service is not consumed. 

© In addition, when initialization is performed, only the information in the header region 
is initialized. Also, the information of the header region is not disposed of immediately even if 
there is an initialization instruction. Instead, it is stored in a buffer memory and can be recovered. 

Consequently, if an error takes place in the initialization instruction, when an 
initialization instruction is made erroneously due to certain mistaken operation, when the user 
notices the mistake, the user can recover the picture data unchanged. During initialization, the 
newly taken picture data is written to the data region of the picture that has been taken, and the 
previous picture data are erased. Consequently, the operation should be carried out carefully. In 
this case, when an initialization instruction is given, it is preferred that the user be notified by 
means of a blinking light in an easily noticeable color on the display unit or by means of buzzer. 

Effects of the invention 

As explained above, according to the present invention, when the user notices a mistake 
after giving an initialization instruction, the user can recover the picture that has been taken. 
Also, since this function is contained in the electronic camera main body, the total number of 
discrete units is reduced. In addition, even when no memory is available, by initializing the 
picture-taking ability of the camera can be made more selective. 

Brief description of the figures 

Figure 1 is a block diagram illustrating an application example of the present invention. 
Figure 2 is a flow chart illustrating the operation of the device of the present invention. Figure 3 
is a diagram illustrating an example of the memory map of the IC card. Figure 4 is a flow chart 
illustrating an example of the pickup processing procedure of the electronic camera. 



1 


Optical lens 


2 


Solid-state pickup element 


3 


Pickup processing circuit 


4 


A/D converter 


5 


Data compressing circuit 


6 


Memory interface circuit 


7 


GPU 


8 


Memory device 


10 


Buffer memory 


200 


Operation/display unit 



• 



100 




<<*> 


© 






*> 


58 










o 


o 


• 











-8 



I 



300 



I 

I 



Figure 1 



Key: 3 Pickup processing circuit 

4 A/D converter 

5 Data compressing circuit 

6 Memory interface circuit 
8 Memory device 

1 0 Buffer memory (header information) 

200 Operation/display unit 

a Initialization 

b Recovery 




SI 



f L*5JWlb / 

— *S6 



J «MMJWL J -®" 
r ft»A|fpru J -(g) JL S3 



VES 




YES 



'is©®® 




S9 




***** - h 
• ?*»* 7 




1 



V S12 



Figure 2 



Key: 



SI 
S2 
S3 



S4 

S5 

S6 

S7 

S8 

S9 

S10 

Sll 

S12 



START 
Header take-in 

''Number of pictures taken". . . (a) 

"Address of the last picture"... (b) 

"Remaining memory volume". . . (c) 

Checking of initialization instruction 

Is there an instruction? 

Contents (a), (b), (c) of the card are initialized 

Checking of recovery of card contents 

Is there a recovery instruction? 

Contents (a), (b), (c) of the buffer are sent to card header 

Checking of picture-taking start 

Is there a start instruction? 

Picture-taking operation and processing 



10 




46a 



Figure 3 



Key: 1 


Area 


2 


Address (hexadecimal) 


3 


Guide 


4 


Content 


5 


Card header region 


6 


Directory region 


7 


Data region 


8 


Single-picture data 


9 


Picture header 


10 


Picture data 


11 


Card No. 



1 2 Remaining memory volume 

1 3 Number of pictures taken 

14 Address of the last picture 

15 Picture 1 start address 

16 Picture 1 end address 

17 Picture 2 start address 

1 8 Picture 3 end address 

1 9 Picture 256 start address 

20 Picture 256 end address 



12 



521 Number of pictures taken + 1 

522 Checking of remaining memory volume 

523 Subtraction of the volume corresponding to one picture from the available 
memory region 

524 Checking address of the last picture 

525 Addition of an address length corresponding to one picture to the address of the 
last picture 

526 Detection of directory area from the number of pictures taken 

527 Sending of the last address to the directory area 

528 Checking of the accommodating area of picture data in card from the last address 

529 Accommodation of picture data in the checked area 

530 Preparation of other header data 

53 1 Accommodation of header data other than picture data 



21 Information classification (image, voice, etc.) 

22 Format (NTSC, CCIR, etc.) 

23 Picture No. 

24 Image quality mode 

25 Year . 

26 Month 

27 Date 

28 Hour 

29 Minute 

30 Second 

31 Title (64 characters) 



©(ZED 



I 



-S23 



— frp I 



I 



-S26 



„ t ' 



r-S28 
S29 



ft* 
I 



-530 



Gs-D© 

Figure 4 



Key: a 
b 



START 
END 







40 


FM Demodulating circuit 


42 


Camera main body system controller 


45 


Remote-control receiving part 


51 


Microphone amplifier 


52 


Noise reduction circuit 


53 


Low-pass filter 


56 


AID converter 


57 


D/A converter 


59 


Low-pass filter 


60 


Pre-emphasis circuit 


61 


Low-pass filter 


62 


Noise reduction circuit 


63 


Line amplifier 


65 


De-emphasis circuit 


66 


Low-pass filter 


67 • 


Audio adapter system controller 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 8 ai 

Defects in the images include but are not limited to the items checked: 

. ^ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

£f BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



